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(57) A handover method in a wireless telecommuni- 
cation system supporting USTS. The method is suitable 
for performing a handover of a mobile station in an asyn- 
chronous wireless telecommunication system support- 
ing an uplink synchronous transmission scheme 
(USTS) mode : and includes the steps of: a) performing 
a mode conversion of the mobile station from the USTS 
mode to a non-USTS mode based on a first signal meas- 
urement result from the mobile station: and b) perform- 
ing a handover for the mobile station. The method may 
further include the step of: c) performing a mode con- 
version from the non-USTS mode to the USTS mode 
based on a second signal measurement result from the 
mobile station. 
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Description 

Field of the Invention 

[0001] The present invention relates to a handover 
method in a wireless telecommunication system; and. 
more particularly, to a handover method in a code divi- 
sion multiple access (CDMA) wireless telecommunica- 
tion system supporting an uplinksynchronous transmis- 
sion scheme (USTS). 

Description of the Prior Art 

[0002] A traffic channel between a base station (BTS. 
which is also referred to as "a node B") and a mobile 
station (MS, which is also referred to as "a user equip- 
ment") in a conventional code division multiple access 
(CDMA) system includes a forward channel (which is 
also referred to as "a downlink channel") and a reverse 
channel (which is also referred to as "an uplink chan- 
nel"). At this time, multiple forward channels between 
the base station and multiple mobile stations located 
within a coverage (cell) of one base station are synchro- 
nized with each other based on timing information. 
Therefore, when demodulating signals, interference be- 
tween the forward channels can be considerably re- 
duced by using orthogonal codes that are orthogonal 
from each other. 

[0003] However, since the timing information is not 
used in the reverse channel, lhc reverse channels can- 
not be synchronized. As the number of the reverse 
channels is increased, the interference between the re- 
verse channels becomes increased. Therefore, a ca- 
pacity of the reverse channel is limited. 
[0004] In order to increase the capacity of the reverse 
channel it is necessary for multiple reverse channels to 
be synchronized based on the same timing information. 
The reverse channels are synchronized, each of the 
synchronized reverse channels is identified by the or- 
thogonal code, and then, the interference between the 
reverse channels can be minimized. This method is re- 
ferred to as "an uplink synchronous transmission 
scheme (USTS)". The USTS technique has been dis- 
cussed in a meeting group for standardization of the 
asynchronous international mobile telecommunication- 
2000 (IMT-2000) system. 

[0005] In the system using the USTS, the reverse 
channels within acell are synchronized, and each of the 
reverse channels is identified by the orthogonal code 
based on the synchronization between the MS and the 
BTS, thereby causing a serious problem in that a soft 
handover method using a diversity is difficult to be per- 
formed. Therefore, handover methods in the system us- 
ing the USTS, which are required for providing a mobility 
of the MS, are not yet provided. 
[0006] Conventional handover methods will be de- 
scribed in detail with reference to Figs. 1 and 2. 
[0007] Fig. 1 is a flow chart illustrating a conventional 



2 

hard handover method in a wireless telecommunication 
system supporting USTS. 

[0008] First, a radio network controller (RNC) 30 
transmits a measurement control message to a mobile 

s station (MS) 1 0 through a source base transceiver sta- 
tion (BTS) 21 at steps 1 01 and 1 02. The MS 10 meas- 
ures a power intensity of a pilot signal for a new target 
BTS and reports a measurement result to the RNC 30 
by transmitting a measurement report message through 

10 the source BTS 21 at steps 1 04 and 1 05 

[0009] The RNC 30 determines whether handover is 
performed or not assigns a scrambling code for USTS 
and a channel code at step 106, and requests a radio 
link establishment to the target BTS 22 at step 1 07. The 

'5 target BTS 22 establishes a forward link channel at step 
108, and then transmits a radio link establishment re- 
sponse message to the RNC 30 at step 109. New trans- 
mission bearer between the RNC 30 and the target BTS 
22 is establish at step 110. 

20 [0010] The RNC 30 requests the MS 10 to perform 
reconfiguration of a physical channel by transmitting a 
physical channel reconfiguration message having the 
scrambling code forthe USTS, the channel code, initial 
synchronization information forthe target BTS 22 to the 

25 MS 10 through the source BTS 21 at steps 111 and 112. 
The MS 1 0 establishes a new radio channel code based 
on a USTS code at step 113, and then transmits a phys- 
ical channel reconfiguration complete message to the 
RNC 30 at steps 1 1 4 and 115. If the reconfiguration of 

30 the physical channel is failed, the source BTS 21 trans- 
mits a radio link establishment fail message to the RNC 
30 at step 116. 

[001 1 ] If the reconfiguration of the physical channel is 
complete, the RNC 30 transmits a radio link release re- 

35 quest message to the source BTS 21 at step 1 1 7. and 
then the source BTS 21 releases the radio link with the 
MS 1 0 and transmits a radio link release response mes- 
sage to the RNC 30 at step 118. 
[0012] In the hard handover method as mentioned 

40 above ; the RNC 30 should store an average round trip 
delay value of the MS to be handed over and know an 
accurate chip offset by the chip level between the BTSs. 
However, since it is difficult to obtain the accurate timing 
synchronization when performingthe handover, the tim- 

45 ing synchronization should be compensated by timing 
tracking. Therefore, there is a problem in that the mode 
conversion to USTS mode is difficult to be performed for 
a while after the handover. 

[0013] Fig. 2 is a flow chart illustrating a conventional 
so soft handover method in a conventional asynchronous 
wireless telecommunication system. 
[0014] First, a radio network controller (RNC) 30 
transmits a measurement control message through a 
source base transceiver station (BTS) 21 at steps 201 
55 and 202, and then a mobile station (MS) measures a 
power intensity of a pilot signal for a target BTS 22 at 
step 203 and reports a measurement result to the RNC 
30 by transmitting a measurement report message 
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through the source BTS 21 at steps 204 and 205. 
[0015] The RNC determines whether a handover is 
performed or not. in other words, whether an additional 
link is necessary or not at step 206. If the handover is 
necessary, the RNC 30 requests a target BTS 22 to es- 
tablish a radio link at step 207, and the establishes new 
transmission bearer for the target BTS 22 if the radio 
link is established by the target BTS 22 and a radio link 
establishment response message is received from the 
target BTS 22 at steps 208 and 209. If the RNC 30 trans- 
mits a downlink (DL) synchronization message to the 
target BTS at step 21 0, the target BTS 22 transmits an 
uplink (UL) synchronization message after measuring a 
time of arrival (ToA) at steps 211 and 212. 
[001 6] The RNC 30 transmits an active set update re- 
quest message to the MS 10 through the source BTS 
21 at steps 213 and 21 4. The MS updates an active set, 
and then transmits an active set update complete mes- 
sage to the RNC 30 through the target BTS 22 at steps 
215 and 216. 

[0017] The RNC 30 requests the source BTS 21 to 
release the radio link at step 21 7, and then the source 
BTS transmits a radio link release response message 
to the RNC 30 at step 218 after releasing the radio link 
with the MS, to thereby release the transmission bearer 
between the RNC 30 and the source BTS at step 219. 
[0018] In the soft handover method as mentioned 
above, the MS receives and combines the signals from 
at least two BTSs based on the diversity, if one of the 
signals becomes weak, and then the radio resource for 
the BTS transmitting the weak signal is released. 
[0019] In order to apply the soft handover method to 
a casethat a mobilestation moves from acell supporting 
the USTS to a cell not supporting the USTS, the MS 
should be identified. In other words, in the general IMT- 
2000 system, the mobile station is identified by the 
scrambling code ; however, in the mobile station sup- 
porting the USTS, the scrambling code is used for iden- 
tifying the cell, i.e., the BTS. Therefore, if multiple mobile 
stations try to perform the soft handoversimultaneously, 
the target BTS recognizes all of signals from the multiple 
mobile stations as the signals from one mobile station, 
such that the signals cannot be decoded. If the mobile 
station moves between the cells supporting the USTS, 
since a different scrambling code is used for each BTS, 
the mobile station should have two or more transmitters. 

Summary of the Invention 

[0020] Therefore, it is an object of the present inven- 
tion to provide a handover method which provides a mo- 
bility to a mobile station based a mode conversion be- 
tween an uplink synchronous transmission scheme 
(USTS) mode and a non-USTS mode in a CDMA tele- 
communication system supporting the USTS. 
[0021] I n accordance with an aspect of the present in- 
vention, there is provided a method for performing a 
handover of a mobile station in an asynchronous wire- 
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less telecommunication system supporting an uplink 
synchronous transmission scheme (USTS) mode, com- 
prising the steps of: a) at a radio network controller, per- 
forming a mode conversion of the mobile station from 

s the USTS mode to a non-USTS mode based on a first 
signal measurement result from the mobile station; and 
b) performing a handover for the mobile station. The 
method further includes the step of: c) performing a 
mode conversion from the non-USTS mode to the USTS 

10 mode based on a second signal measurement result 
from the mobile station. 

[0022] In accordance with another aspect of the 
present invention, there is provided a method for per- 
forming a handover of a mobile station from a cell not 

'5 supporting an uplink synchronous transmission scheme 
(USTS) mode to a cell supporting the USTS mode, the 
method comprising the steps of: a) performing a hando- 
ver of the mobilestation; and b) performing a modecon- 
version of the mobile station from a non-USTS mode to 

20 the USTS mode based on a signal measurement result 
from the mobile station. 

[0023] In accordance with further another aspect of 
the present invention, there is provided a computer 
readable recording media storing instructions for exe- 

25 cuting a method for performing a handover of a mobile 
station in an asynchronous wireless telecommunication 
system supporting an uplink synchronous transmission 
scheme (USTS) mode, the method comprising the steps 
of: a) at a radio network controller, performing a mode 

30 conversion of the mobile station from the USTS mode 
to a non-USTS mode based on a first signal measure- 
ment result from the mobile station; and b) performing 
a handover for the mobile station. The method further 
includes the step of: c) performing a mode conversion 

35 from the non-USTS mode to the USTS mode based on 
a second signal measurement result from the mobile 
station. 

[0024] In accordance with still further another aspect 
of the present invention, there is provided a computer 

40 readable recording media storing instructions for exe- 
cuting a method for performing a handover of a mobile 
station from a cell not supporting an uplink synchronous 
transmission scheme (USTS) mode to a cell supporting 
the USTS mode, the method comprising the steps of: a) 

45 performing a handover of the mobile station; and b) per- 
forming a mode conversion of the mobile station from a 
non-USTS mode to the USTS mode based on a signal 
measurement result from the mobile station. 

so Brief Description of the Drawings 

[0025] Other objects and aspects of the invention will 
become apparent from the following description of the 
embodiments with reference to the accompanying 
55 drawings, in which: 

Fig. 1 is a flow chart illustrating a conventional hard 
handover method in an asynchronous wireless tel- 
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ecommunication system supporting USTS; 
Fig. 2 is a flow chart illustrating a conventional soft 
handover method in a conventional asynchronous 
wireless telecommunication system; 
Fig. 3 is a flow chart illustrating an initial synchroni- 
zation acquisition method in an asynchronous wire- 
less telecommunication system supporting USTS in 
accordance with the present invention; 
Figs. 4A to 4D are flow charts illustrating a soft 
handover method in an asynchronous wireless tel- 
ecommunication system supporting USTS in ac- 
cordance with the present invention; 
Figs. 5A to 5D are flow charts illustrating a hard 
handover method in an asynchronous wireless tel- 
ecommunication system supporting USTS in ac- 
cordance with the present invention; 
Fig. 6 is a timing diagram illustrating a case that 
transmission start time is advanced in order to 
adapt synchronization timing for USTS; 
Fig. 7 is a timing diagram illustrating a case that 
transmission start time is delayed in order to adapt 
synchronization timing for USTS; 
Fig. 8 is a timing diagram illustrating a case that 
transmission start time is advanced based on a 
compressed mode in order to adapt synchroniza- 
tion timing for USTS in accordance with the present 
invention; 

Fig. 9 is a timing diagram illusLraLirig a case that 
transmission start Lime is delayed based on a com- 
pressed mode in order to adapt synchronization 
timing for USTS in accordance with the present in- 
vention; and 

Fig, 10 Is a flow chart illustrating a mode conversion 
process from non-USTS mode to USTS mode, 
which uses a compressed mode when performing 
a handover. 

Preferred Embodiments of the Invention 

[0026] First the uplink synchronous transmission 
scheme (USTS) technology will be described in more 
detail. 

[0027] In the system supporting the USTS, bycontrol- 
ling the transmission time of the data frame in the re- 
verse channel, i.e., the transmission time of the data 
frame from the MS within its cell, the BTS makes the 
reverse signals using the orthogonal code to be simul- 
taneously arrived at the BTS, and therefore character- 
istics of the orthogonal code can be maximized, to there- 
by considerably increase the transmission capacity of 
the cell. 

[0028] In other words, the USTS increases efficiency 
of the reverse channel as much as that of the forward 
channel, For the USTS, a scrambling code and an or- 
thogonal channel code are used for identifying acell and 
a channel of a mobile station. The BTS has a reference 
time for its cell, and the MS is not affected on the refer- 
ence time of the BTS before an initial access to the BTS. 
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[0029] If the MS tries an access to the BTS through a 
random access channel, the BTS calculates a round trip 
delay time of the MS by obtaining an arrival time of the 
access signal. If the arrival time for the reverse signal 
s from the MS is faster than the reference time, the trans- 
mission time of the message in the MS is delayed by a 
time difference between the arrival time and the refer- 
ence time. On the contrary, the transmission time of the 
message in the MS is advanced by the time difference. 
10 As a result, the reverse signal from each MS is synchro- 
nized on the basis of the arrival time at the BTS. Initial 
synchronization information necessary for the synchro- 
nization of the reverse signal is inserted to a forward 
signalling message, which is a response to the initial ac- 
'5 cess, and then transmitted to the MS. 

[0030] The processes for the initial synchronization 
are performed when the MS tries a random access to 
the BTS and requests a dedicated channel code. If the 
MS acquires the initial synchronization, the synchroni- 
se zation is applied to transmission of the dedicated chan- 
nel. The timing synchronization is maintained in trans- 
mission of the dedicated channel thereafter based on 
the dedicated signalling. 

[0031] The timing synchronization makes the orthog- 
25 onal code be used for the signals transmitted from the 
MSseach of which uses the same scrambling code. The 
orthogonal code has a faster chip rate than the data 
transmission rate, and therefore, a bandwidth of the 
transmission data multiplied by the orthogonal code is 
30 increasedto 1/chip rate. The orthogonal code is referred 
to as "a spreading code". In the forward channel, the 
orthogonal code is also referred to as "a channelization 
code", Since the orthogonal code has a high correlation 
with the same code, the orthogonal code is accurately 
35 decoded. However, the orthogonal code has zero (0) 
correlation with the other codes. Each of the multiple re- 
verse channels from the multiple mobile stations to the 
base station is multiplied by a different orthogonal code 
in order to identify the channel and then multiplied by 
40 the same scrambling code in order to synchronize the 
multiple reverse channels. 

[0032] The USTS technology, which uses the same 
scrambling codeforthe multiplechannels within one cell 
and the orthogonal code for each channel of the MS. 
45 can improve performance of the system in which the MS 
does not almost move, in otherwords, there is no hando- 
ver. 

[0033] When performing the handover in the system 
supporting the USTS, there are some problems in that 
so the same channel code should be assigned to a re- 
versed channel in a new cell and the timing between the 
different scrambling codes should be synchronized. Di- 
versity in which a signal from one MS is received at the 
multiple BTS and combined at the network, cannot be 
55 applied to the radio telecommunication system support- 
ing the USTS, to thereby decrease the performance of 
the system during the handover. 
[0034] In orderto perform the soft handover of the MS, 
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frequencies of the channels for transmitting data from 
the BTSs to the MS should be identical, and it should 
be possible for MS? to transmit the data to two BTSs 
simultaneously. However, in the reverse channel of the 
MS supporting the USTS. since the cell is identified 
based on the scrambling code, the MS cannot transmit 
the data to two BTSs simultaneously. Also, since each 
of the channels forthe MSs having the same scrambling 
code is identified by the orthogonal channel code, the 
identical channel code is difficult to be reused when per- 
forming the handover. Therefore, the MS supporting the 
USTS is handed over based on the hard handover meth- 
od and should acquire the initial synchronization in a 
new cell. 

[0035] In the present invention, to solve the problems 
as mentioned above, before the handover, a mode con- 
version of the USTS mode and the non-USTS mode is 
performed based on a signal measurement result re- 
ported by the MS. 

[0036] When the MS operates in the non-USTS 
mode, the scrambling code and the channel code are 
respectively used for identifying each MS and each of 
the channels used by the MS as in the general asyn- 
chronous IMT-2000 system. Therefore, the MS of the 
non-USTS mode can be handed over based on all of 
the handover methods used in the general IMT-2000 
system. The USTS mode has advantages under an en- 
vironment, in that [he handover is not performed. There- 
fore, by using both of two modes, the handover can be 
performed without decrease of performance. 
[0037] Hereinafter, preferred embodiments of the 
present invention will be described in detail referring to 
the accompanying drawings. 

[0038] Fig, 3 is a flow chart illustrating an initial syn- 
chronization acquisition method in an asynchronous 
wireless telecommunication system supporting USTS in 
accordance with the present invention. 
[0039] A mobile station (MS) requests a base trans- 
ceiver station (BTS) to establish or re-establish a con- 
nection of a radio resource control (RRC) by transmitting 
a USTS identifier representing that a USTS is supported 
or not to the BTS through a random access channel 
(RACH) at step 301 . The BTS 20 measures a round trip 
delay time for an initial RACH transmission data at step 
302, and transmits the USTS identifier and the round 
trip delay time to a radio network controller (RNC) 
through a data frame of a frame protocol RACH 
(FP-RACH) at step 303. 

[0040] The RNC 30 determines whether the MS sup- 
ports the USTS or not. If the MS supports the USTS, the 
RNC 30 assigns a scrambling code for the USTS and a 
channel code based on a channel assignment scheme, 
and calculates initial synchronization timing information 
based on a reference time for a cell and a difference 
between the reference time and the round trip delay time 
at step 304. The RNC 30 transmits the initial synchroni- 
zation timing information, the scrambling code for the 
USTS and the channel code through a data frame of a 



frame protocol-forward access channel (FP-FACH) to 
the BTS 20 at step 305, and then the BTS 20 requests 
the MS 1 0 to establish or re-establish the RRC connec- 
tion by transmitting the initial synchronization timing in- 

s formation, the scrambling code for the USTS and the 
channel code to the MS 1 0 at step 306 
[0041] The MS 10 establishes a physical channel 
based on the scrambling code for the USTS and the 
channel code, and adjusts a transmission time based 

10 on the initial synchronization timing information at step 
307. When a dedicated channel (DCH) forthe MS 10 is 
assigned at step 308, the MS 1 0 transmits a RRC con- 
nection establishment complete message to the BTS 
through the DCH at step 309, and then the BTS 20 trans- 

'5 mits a message corresponding to the RRC connection 
establishment complete message to the RNC through a 
data frame of a frame protocol-dedicated channel 
(FP-DCH)atstep310. 

[0042] If the dedicated channel is established be- 
20 tween the MS and the BTS, the data is transmitted 
through the dedicated channel, and the difference be- 
tween the reference time and the transmission time due 
to movement of the MS is adjusted based on control in- 
formation transmitted through the dedicated channel. 
25 [0043] Figs. 4A to 4Dareflow charts illustrating a soft 
handover method in an asynchronous wireless telecom- 
munication system supporting USTS in accordance with 
the present invention. 

[0044] Referring to Figs. 4A to 4D a soft handover 
30 method in accordance with the present invention in- 
cludes a node conversion process from a USTS mode 
to a non-USTS mode, a handover process and a mode 
conversion process from the non-USTS mode to the 
USTS mode 

3s [0045] In the present invention, before the handover 
of a mobile station (MS) 1 0, the mode conversion from 
the USTS mode to the non-USTS mode is performed 
based on a signal measurement result. A source radio 
network controller (RNC) 31 transmits a measurement 

40 control message having conditions for USTS mode con- 
version to the MS 1 0 at step 401 . 
[0046] The MS 1 0 measures power intensities of pilot 
signals for a current service cell and adjacent cells, and 
reports measurement results to the source RNC 31 by 

45 transmitting a measurement result report message hav- 
ing information forthe mode conversion and the hando- 
ver at steps 402 and 403. 

[0047] The source RNC 31 determines whether they 
should be performed or not, the handover and the mode 

so conversion from the USTS mode to the non-USTS mode 
at step 404. The mode conversion to the non-USTS is 
performed if a ratio value of the power intensity of the 
pilot signal for a current service cell to the power inten- 
sity of the pilot signal for the adjacent cell, is smaller 

55 than a lower threshold, e.g., -5dB. The source RNC 31 
requests the source BTS 21 to perform reconfiguration 
of a radio link at step 405. The source RNC 31 receives 
a radio link reconfiguration prepare message from the 
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source BTS 21 at step 406, and then commands the 
source BTS 21 to perform the reconfiguration of the ra- 
dio link at step 407 and requests the MS 1 0 to perform 
the reconfiguration of the physical channel at step 408. 
[0048] For the mode conversion from the USTS mode 
to the non-USTS mode, a scrambling code and a chan- 
nel code are assigned to physical layers of the source 
BTS 21 and the MS 10, after completion of the mode 
conversion, the MS 1 0 informs the source RNC 31 that 
the establishment of the physical channel is complete 
at step 409. From this time, timing tracking due to the 
round trip delay is performed by the receiver of the BTS. 
[0049] For the handover, a radio link establishment is 
requested to a target RNC 32 and a target BTS 22. The 
target BTS assigns a physical channel and completes 
establishment of transmission bearer. 
[0050] When establishing a radio link between the 
source RNC 31 and the target RNC 32, the source RNC 
31 transmits a radio link addition request message hav- 
ing the USTS identifierto the target RNC 32 at step 41 0. 
[0051] The target RNC 32 decides to assign a physi- 
cal channel and a code at step 411 and requests the 
target BTS 22 to establish a radio link at step 412. The 
target BTS 22 establishes the physical channel at step 
413, and then, transmits a radio link establishment re- 
sponse message to the target RNC 32 and starts to re- 
ceive a signal. 

[0052] The target RNC 32 transmits a radio link addi- 
tion response message to the source RNC 31 at step 
415, establishes the transmission bearer with the target 
BTS 22 and performs synchronization in response to a 
radio synchronization acquisition command from the 
target BTS 22 at steps 416 and 417, and then starts 
transmission/reception. One skilled in the art appreciate 
that the transmission of the radio synchronization acqui- 
sition command message is a supplementary process. 
The target RNC 32 also establishes and transmission 
bearer with the source BTS 22 and performs synchro- 
nization at step 41 8. 

[0053] When the establishment of the radio channel 
and the transmission bearer is complete, data signals 
are simultaneously transmitted through two BTSs, and 
the MS 1 0 combines the data signals received from two 
BTSs and decodes the data signal. When the handover 
is performed and an active set is updated, allot the wire/ 
wireless transmission bearerfor the source RNC 31 and 
the source BTS 21 is released, and the target RNC 32 
and the target BTS 22 service for the MS. 
[0054] The source RNC 31 request the MS 10 to up- 
date an active set at step 41 9, the MS updates the active 
set and then transmits an active set update complete 
message to the target RNC 32 at step 420. 
[0055] When the source RNC 31 requests to release 
the radio link to the source BTS 21 at step 421, the 
source BTS 21 releases the radio link, transmits a radio 
link release response message at step 422 and stops 
the transmission/reception. And then, the transmission 
bearer among the MS, the source RNC 31 and the 



source BTS 21 is released at step 423. 
[0056] After the handover, if a ratio value of the power 
intensity of the pilot signal for a current service cell to 
the power intensity of the pilot signal for an adjacent cell, 
s is larger than a higher threshold, e.g.. 5dB, the MS 10 
transmits a measurement result report message having 
the mode conversion information to the target RNC 32 
at step 424. 

[0057] The target RNC 32, which receives the meas- 

10 urement result report message from the MS 1 0, assigns 
a scrambling code forthe LISTS and a channel code as 
the same as those in the current bearer, requests a 
reconfiguration of a radio link by transmitting a chip off- 
set measurement request indicator in order to acquire 

'5 an initial synchronization forthe assigned codes and the 
dedicated channel, to the target BTS 22 at step 425. 
Here, for measuring the chip offset between the target 
RNC 32 and the target BTS 22, a measurement control 
message and the measurement response message can 

20 be additionally used. 

[0058] The target BTS 22 measures and transmits the 
chip offset to the target RNC 32 at step 426, and pre- 
pares the reconfiguration of the radio link at step 427. 
The target RNC 32 informs the target BTS 22 of a start 

25 tine o' the USTS mode and commands to perform the 
reconfiguration of the radio link at step 428 : and then 
the target BTS 22 performs the reconfiguration of the 
radio link. 

[0059] The target RNC 32 transmits to the MS a phys- 
30 ical channel reconfiguration request message having 
the scrambling code and channel code necessary for 
the mode conversion to the USTS mode and the initial 
synchronization timing information at step 429, thereby 
commanding to perform the USTS operation. The MS 
35 10 performs the reconfiguration of the physical channel 
based on the received parameters, shifts from the 
non-USTS mode to the USTS mode and then informs 
the target BTS 32 that the reconfiguration of the physical 
channel is complete at step 430. 
40 [0060] One ordinary skilled in the art may appreciate 
that there are various changes and modifications of the 
embodiment. 

[0061] One case is a handoverfrom a BTS supporting 
the USTS to a BTS not supporting the USTS, in which 

45 only the mode conversion process from the USTS to the 
non-USTS and the handover process are performed. In 
other words, the mode conversion process from the 
non-USTS to the USTS is not performed. 
[0062] Another case is a handover from a BTS not 

so supporting the USTS to a BTS supporting the USTS, in 
which only the handover process and the mode conver- 
sion process from the non-USTS to the USTS are per- 
formed. In other words, the mode conversion process 
from the USTS to the non-USTS is not performed. 

55 [0063] Figs.5Ato5Dareflowchartsillustratingahard 
handover method in an asynchronous wireless telecom- 
munication system supporting USTS in accordance with 
the present invention. The hard handover method in this 
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embodiment is similar to the soft handover method de- 
scribed with reference to Figs.4Ato4D except that there 
is only one radio link through which data is transmitted. 
[0064] Referring to Figs. 5A to 5D, a hard handover 
method in accordance with the present invention in- 
cludes a mode conversion process from a USTS mode 
to a non-USTS mode, a handover process and a mode 
conversion process from the non-USTS mode to the 
USTS mode. 

[0065] In this embodiment, before the handover of a 
mobile station (MS) 10, the made conversion from the 
USTS mode to the non-USTS mode is performed based 
on a signal measurement result. A source radio network 
controller (RNC) 31 transmits a measurement control 
message having conditions for USTS mode conversion 
to the MS 10 at step 501. 

[0066] The MS 1 0 measures power intensities of pilot 
signals for a current service cell and adjacent cells, and 
reports measurement results to the source RNC 31 by 
transmitting a measurement result report message hav- 
ing information for the mode conversion and the hando- 
ver at steps 502 and 503. 

[0067] The source RNC 31 determines whether they 
should be performed or not. the handover and the mode 
conversion from the USTS mode to the non-USTS mode 
at step 504 The mode conversion to the non-USTS is 
performed if a ratio value of the power intensity of the 
pilot signal for the current service cell to the power in- 
tensity of the pilot signal for the adjacent cell, is smaller 
than a lower threshold, e.g. ; -5dB. The source RNC 31 
requests the source BTS 21 to perform a reconfiguration 
of a radio link at step 505. The source RNC 31 receives 
a radio link reconfiguration prepare message from the 
source BTS 21 at step 506: and then commands the 
source BTS 21 to perform the radio link reconfiguration 
at step 507 and requests the MS 10 to perform the 
reconfiguration of the physical channel reconfiguration 
at step 508. 

[0068] Forthe mode conversion from the USTS mode 
to the non-USTS mode, a scrambling code and a chan- 
nel code are assigned to physical layers of the source 
BTS 21 and the MS 10, after completion of the mode 
conversion, the MS 1 0 informs the source RNC 31 that 
the establishment of the physical channel is complete 
at step 509. From this time, timing tracking due to the 
round trip delay is performed by the receiver of the BTS. 
[0069] For the handover, a radio link establishment is 
requested to a target RNC 32 and a target BTS 22. The 
target BTS assigns a physical channel and completes 
establishment of transmission bearer. 
[0070] When establishing a radio link between the 
source RNC 31 and the target RNC 32, the source RNC 
31 transmits a radio link establishment request mes- 
sage having the USTS identifier to the target RNC 32 at 
step 510. 

[0071] The target RNC 32 decides to assign a physi- 
cal channel and a code at step 511 and requests the 
target BTS 22 to establish a radio link at step 512. The 
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target BTS 22 establishes the physical channel at step 
513, and then transmits a radio link establishment re- 
sponse message to the target RNC 32 and starts to re- 
ceive a signal. 

s [0072] The target RNC 32 transmits a radio link es- 
tablishment response message to the source RNC 31 
at step 515, establishes transmission bearer with the 
target BTS 22 and performs synchronization at step 
516, and then starts transmission/reception. The target 

10 RNC 32 also establishes and transmission bearer with 
thesource BTS 22 and performs synchronization at step 
517. 

[0073] The target RNC 32 transmits a radio link recon- 
figuration request message having the USTS code in- 
'5 formation and the initial synchronization timing informa- 
tion to the MS 10 at step 518. 
[0074] If the source BTS 21 informs the source RNC 
31 that the radio link fails at step 519, the source RNC 

31 requests the source BTS 21 to release the radio link 
20 at step 520, the source BTS 21 transmits a radio link 

release response message to the source RNC 31 at 
step 522 and stops transmission/reception. Then, the 
transmission bearer between the source RNC 31 and 
the source BTS 21 is released at step 523. 

25 [0075] The MS 10 transmits a radio link reconfigura- 
tion complete message to the target RNC 32 at step 524. 
[0076] After the handover, if a ratio value of the power 
intensity of the pilot signal for a current service cell to 
the power intensity of the pilot signal foran adjaccnlccll, 

30 is larger than a higher threshold, the MS 1 0 transmits a 
measurement result report message having the mode 
conversion information to the target RNC32 at step 525. 
[0077] The target RNC 32, which receives the meas- 
urement result report message from the MS 10, assigns 

35 a scrambling code forthe USTS and a channel code as 
the same as those in the current bearer, requests recon- 
figuration of a radio link by transmitting a chip offset 
measurement request indicator in order to acquire an 
initial synchronization for the assigned codes and the 

40 dedicated channel, to the target BTS 22 at step 526. 
Here, for measuring chip offset between the target RNC 

32 and the target BTS 22, a measurement control mes- 
sage and the measurement response message can be 
additionally used. 

45 [0078] The target BTS 22 measures and transmits the 
chip offset to the target RNC 32 at step 527, and pre- 
pares the reconfiguration of the radio link at step 528. 
The target RNC 32 informs the target BTS 22 of a start 
time of the USTS mode and commands to perform the 

so reconfiguration of the radio link at step 530, and then 
the target BTS 22 performs the reconfiguration of the 
radio link. 

[0079] The target RNC 32 transmits to the MS 10 a 
physical channel reconfiguration request message hav- 
55 ing the scrambling code and channel code necessary 
for the mode conversion to the USTS mode and the in- 
itial synchronization timing information at step 529, 
thereby commanding to perform the USTS operation. 
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The MS 10 performs the reconfiguration of the physical 
channel based on the received parameters, shifts from 
the non-USTS mode to the USTS mode and then in- 
forms the target BTS 32 that the reconfiguration of the 
physical channel is complete at step 531 . 
[0080] One ordinary skilled in the art may appreciate 
that there are various changes and modifications of the 
embodiment. 

[0081] One case is a handoverfrom a BTS supporting 
the USTS to a BTS not supporting the USTS, in which 
only the mode conversion process from the USTS to the 
non-USTS and the handover process are performed. In 
other words, the mode conversion process from the 
non-USTS to the USTS is not performed. 
[0082] Another case is a handover from a BTS not 
supporting the USTS to a BTS supporting the USTS, in 
which only the handover process and the mode conver- 
sion process from the non-USTS to the USTS are per- 
formed. In other words, the mode conversion process 
from the USTS to the non-USTS is not performed 
[0083] Hereinafter, the mode conversion process 
from the non-USTS to the USTS mode will be described 
in detail with reference to Figs. 6 to 1 0. 
[0084] I n general, when the handover is complete and 
the link between the MS and the previous cell in the 
USTS mode is released, there is a radio link between 
the MS and a new cell to be communicated in the 
non-USTS mode. 

[0085] Therefore, the mode conversion of the MS 
from the non-USTS mode to the USTS mode is neces- 
sary. For the mode conversion, timing adaptation be- 
tween the BTS and the MS should be smoothly per- 
formed. 

[0086] For the smooth timing adaptation , the RNC cal- 
culates a time difference between a reference time and 
a transmission start time based on the transmission start 
time of a dedicated physical control channel (DPCCH) 
transmitted from the BTS to the MS, a round trip delay 
of the DPCCH and a reference time T_ref . The time dif- 
ference value is transmitted to the BTS and the MS, and 
then used for adjusting the transmission start time of the 
DPCCH in the BTS and used for adjusting the transmis- 
sion start time of a dedicated physical channel (DPCH) 
in the MS. 

[0087] There are two cases in synchronization of the 
transmission time necessary for the USTS in accord- 
ance with the reference time. One is that the transmis- 
sion time is advanced . The other is that the transmission 
time is delayed. 

[0088] In orderto adapt the Initial synchronization tim- 
ing, the transmission of the DPCH frame should be ad- 
justed by the time difference T_differ. If the transmission 
of the DPCH frame should be delayed by the time dif- 
ference T_differ, the transmission Is interrupted for the 
time difference T_differ. On the contrary, if the transmis- 
sion of the DPCH frame should be advanced by the time 
difference T_differ, the DPCH frame is overlapped to the 
DPCH frame transmitted before the USTS mode, to 
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thereby lose overlapped data frames. 
[0089] Therefore, it is required a method for prevent- 
ing the loss of the data frame. A compressed mode used 
for a handover In a wide CDMA (W-CDMA) system can 

s solve the problem. 

[0090] When a time difference is calculated for the 
mode conversion from the non-USTS mode to the USTS 
mode, the BTS increases the data transmission rate in 
a moment, the data transmission time becomes re- 

10 duced, and then another operation, e g,, synchroniza- 
tion of timing can be performed for an idle time, which 
is referred to as "a compressed mode". 
[0091] First, cases of the timing synchronization, i.e.. 
advance and delay of the timing will be described with 

'5 reference to Figs. S and 7. 

[0092] Fig. 6 is atiming diagram illustrating acase that 
transmission start time is advanced in order to adapt 
synchronization timing for USTS. Fig. 7 is atiming dia- 
gram illustrating a case that transmission start time is 

20 delayed in order to adapt synchronization timing for 
USTS. 

[0093] Referring to Figs 6 and 7, an upperslot repre- 
sents a timing of the mobile telecommunication system 
when the system is operated as the non-USTS mode, 
25 and a lowerslot represents when thesystem is operated 
as the USTS mode. 

[0094] For mode conversion from the non-USTS 
mode to the USTS mode, a radio network controller 
(RNC) calculates a time difference between a reference 
30 time T_ref and a transmission start time of a daLa frame 
based on the reference time T_ref, i.e., a synchroniza- 
tion reference, a transmission start time of a downlink 
(DL) dedicated physical control channel (DPCCH) 
frame and an arrival start time of an uplink (UL) dedicat- 
es ed physical channel (DPCH) frame, At this case, two ref- 
erence times can be selected based on the arrival start 
reference time of the uplink DPCH. In other words, there 
are a first reference time and a second reference time 
which are a shortly before and after the reference time 
40 on the basis of the arrival start time of the uplink DPCH 
data frame. The RNC can obtain a first and a second 
time differences T_differ1 and T_differ2 each having a 
value between 1 and 256 chips. 
[0095] If a time shortly after the arrival start time of the 
45 uplink DPCH data frame is selected as the reference 
time, an initial time difference T differ init is calculated 
and compared with a subtraction value of the initial time 
difference T_differ_init from 256 chips, andthen smaller 
one is selected as a time difference T_differ. If the initial 
so tine difference T_d iff e r_i n it is set as the time difference, 
a transmission of the data frame should be delayed by 
the time difference for adaptation of synchronization. If 
the subtraction value is set as the time difference, the 
transmission should be advanced by the time differ- 
55 ence. 

[0096] In the other hands, if a time shortly before the 
arrival start time of the uplink DPCH data frame is se- 
lected as the reference time, an initial time difference 



EP1 179 962 A2 



8 



15 

"T differ init is calculated and compared with a subtrac- 
tion value of the initial time difference T differ init from 
256 chips, and then smaller one is selected as a time 
difference T differ. If the initial time difference 
T differ init is set as the time difference, a transmission 
should be advanced by the time difference for adapta- 
tion of synchronization. If the subtraction value is set as 
the time difference, the transmission should be delayed 
by the time difference. 

[0097] In order to adapt the initial synchronization tim- 
ing, the transmission of the DPCH frame should be ad- 
justed by the time difference T_differ. If the transmission 
of the DPCH frame should be delayed by the time dif- 
ference T differ, the transmission is interrupted for the 
time difference T_differ. On the contrary, if the transmis- 
sion of the DPCH frame should be advanced by the time 
difference T_differ, the DPCH frame is overlapped to the 
DPCH frame transmitted before the USTS mode : to 
thereby lose overlapped data frames. 
[0098] Therefore, it is necessary a method for pre- 
venting the loss of the data frame. As mentioned above, 
the compressed mode used for a handover in the W-CD- 
MA system can solve the problem. 
[0099] The compressed mode used in the W-CDMA 
system by increasing a data rate for 10ms data frame 
to be transmitted in a moment, can reduce a substantial 
data transmission time up to 5ms, and therefore, anoth- 
er operation can be performed by the mobile station for 
the rest idle time. Control of the idle time is performed 
slot by slot based on information IransmiLtcd Lhrcugh a 
node B application protocol (NBAP) of an lub interface 
and a radio resource control (RRC) message. The com- 
pressed mode is applied to continuous two data frames, 
and the transmission can be interrupted for up to 1 0ms. 
[0100] In order to apply the compressed mode to ad- 
justing the timing for the USTS, it is only necessary for 
the data frames to be transmitted to include the last slot 
#1 5 or the first slot #1 of the data frame. 
[0101] Fig. 8 is a timing diagram illustrating a case that 
transmission start time is advanced based on a com- 
pressed mode in order to adapt synchronization timing 
for USTS in accordance with the present invention. Fig. 
9 is a timing diagram illustrating a case thattransmission 
start time is delayed based on a compressed mode in 
order to adapt synchronization timing for USTS in ac- 
cordance with the present invention. 
[0102] In case that the compressed mode is not used, 
the data transmission rate of the data frame for each 
slot is identical. However in case of the compressed 
mode, the data transmission rate for the slot is faster 
than that in the normal mode which does not use the 
compressed mode. The time necessary for the substan- 
tial data transmission is shorter than 10ms. 
[0103] In the compressed mode, if the timing of the 
slot interrupted is adjusted, the timing synchronization 
can be performed without the loss of the data. In other 
words, for performing the USTS mode, the first slot or 
the last slot of the data frame, in which the data is not 
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transmitted, is adjusted by the time difference. 
[0104] In order to adjust the timing of the data frame, 
the mobile station and the BTS should receive an accu- 
rate timing, and therefore, information for the timing is 

s necessary to be added to the RRC message and the 
NBAP message. The transmission of the timing can be 
applied to not only the first slot and the last slot but an- 
other slot of which transmission is interrupted in the 
compressed mode. In this case, an accurate timing for 

10 a corresponding slot should be calculated. 

[01 05] When the timing is adjusted based on the slot 
of which transmission is interrupted in the compressed 
mode, a length of the corresponding slot can be in- 
creased or decreased, which should be informed to the 

'5 MS and the BTS before applying the compressed mode. 
Therefore, after adjusting the timing, the frame can be 
transmitted in the USTS mode. 
[0106] Fig. 10 is a flow chart illustrating a mode con- 
version process from non-USTS mode to USTS mode, 

20 which uses a compressed mode when performing a 
handover. 

[0107] Referring to Fig. 10, a mode conversion proc- 
ess is described afterthe handover process is complete. 
[01 08] The RNC decides a scrambling code for USTS 

25 and a channel code and a mode conversion timing nec- 
essary for USTS operation at step 1001 . After determin- 
ing whether the mode conversion is performed for the 
data frame to which the compressed mode is to be ap- 
plied (in case that transmission interruption section n- 

30 eludes the last slot #1 5) or for the data frame to which 
the compressed mode was applied (in case that trans- 
mission interruption section includes the first slot #1), 
according to the determination result, frame numbers to 
which the compressed mode and the mode conversion 

35 are to be applied are selected. 

[0109] In general, if thetransmission interruption sec- 
tion includes the last slot #15, the frame number to which 
the compressed mode is to be applied, hereinafter, 
which is referred to as "a compressed mode frame 

40 number" in this specification, hasasmallervaluebyone 
(1 ) than the frame numberto which the mode conversion 
is to be applied, hereinafter, which is referred to as "a 
mode conversion frame number" in this specification. If 
the transmission interruption section includes the first 

45 slot #1, the compressed mode frame number has the 
same value as the mode conversion frame number. 
[0110] In orderto decide the compressed mode frame 
number and the mode conversion frame number as 
mentioned above, the RNC establishes parameters for 

so the compressed mode operation by transmitting a com- 
pressed mode prepare message to the BTS at step 
1002. The BTS informs the RNC that the operation of 
the compressed mode is ready, by transmitting a com- 
pressed mode ready message to the RNC at step 1 003, 
and then the RNC informs the BTS of the data frame 
numberto which the compressed mode is to be applied, 
by transmitting the compressed mode commit message 
to the BTS at step 1 004 
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[0111] The RNC calculates a time difference T_differ 
between a reference time of the BTS and an data arrival 
time from the MS, and transmits a scrambling code for 
the USTS and a channel code, the time difference 
T_differ (or a chip offset) to the BTS through a radio link 
reconfiguration prepare message at step 1005. 
[0112] The BTS 20 prepares the mode conversion to 
the USTS mode based on the information received from 
the RNC, and informs the RNC that the mode conver- 
sion has been already prepared, by transmitting a radio 
link reconfiguration ready message at steps 1006 and 
1007. 

[0113] The RNC 30 transmits a mode conversion 
frame number to the BTS 20 through a radio link recon- 
figuration commit message to the BTS 20 at step 1 008. 
After the mode conversion to the USTS mode, the BTS 
20 adjusts transmission time by advancing or delaying 
transmission of the data frame by the time difference (or 
the chip offset) 

[0114] The RNC 30 transmits a physical channel 
reconfiguration message having the scrambling code 
for the USTS, the channel code, the time difference 
T_differ (or chip offset), the mode conversion frame 
number and information for the compressed mode to the 
MS 1 0 through the BTS 20 at step 1 009. 
[0115] When the compressed mode is performed, the 
BTS 20 adjustschip offset of the data frameforthe mode 
conversion by Lhe Lime difference, and transmits the da- 
ta frame of which the chip offset is adjuslcd at step 1 01 0. 
[0116] At this time, the transmission lime is adjusted 
during interruption of the transmission in the com- 
pressed mode at step 1011. In case that the transmis- 
sion time is advanced, the last slot of the data frame for 
which the transmission is interrupted by the time differ- 
ence T_differ is advanced and then transmitted. In case 
that the transmission time is delayed, the last slot of the 
data frame for which the transmission is interrupted by 
the time difference T_differ is delayed and then trans- 
mitted to the MS. 

[01 1 7] Similarly, at the MS, before the data frame hav- 
ing the mode conversion frame number is transmitted 
to the BTS, the data frame is adjusted by the time dif- 
ference T differ. In other words, the transmission of the 
uplink DPCH at the MS is always performed after the 
arrival start time of the downlink DPCH. 
[0118] Therefore, a timing adjustment based on the 
time difference T_differ is complete, the MS generates 
and transmits a physical channel reconfiguration com- 
plete message to the RNC through the BTS at step 
101 2, thereby completing all processes of the handover. 
[0119] Using the mode conversion of the present in- 
vention, the handover can be provided in the wireless 
telecommunication system supporting the USTS, such 
that the USTS technology can be implemented and 
widely used. 

[01 20] When selecting the reference time used for the 
mode conversion calculating the time difference, by us- 
ing the compressed mode, the BTS can select a time 



difference near to the arrival start time of the data frame 
transmitted from the MS In other words, the data trans- 
mission rate is increased based on the compressed 
mode, the datatransmission time is reduced, and an idle 
s time is generated. The BTS performs the mode conver- 
sion and the adjustment of the timing, thereby prevent- 
ing from decreasing quality of telecommunication due 
to the handover. 

[0121] Although the preferred embodiments of the in- 
fo vention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various mod- 
ifications, additions and substitutions are possible, with- 
out departing from the scope and spirit of the invention 
as disclosed in the accompanying claims. 
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Claims 

1. A method for performing a handoverof a mobile sta- 
tion in an asynchronous wireless telecommunica- 
tion system supporting an uplink synchronous 
transmission scheme (USTS) mode, comprisingthe 
steps of: 

a) performing a mode conversion of the mobile 
station from tne USTS mode to a non-USTS 
mode based on a first signal measurement re- 
sult from the mobile station; and 

b) performing a handover for the mobile station. 

2. The method as recited in claim 1 , furthercomprising 
the step of: 

c) performing a mode conversion from the 
non-USTS mode to the USTS mode based on 
a second signal measurement result from the 
mobile station. 

3. The method as recited in claim 2 wherein said step 
a) includes the steps of: 

a1 ) determining whether a ratio value of a pow- 
er intensity of a pilot signal for a current cell to 
a power intensity of a pilot signal for an adjacent 
cell issmallerthan a first predetermined thresh- 
old or not, based on the first signal measure- 
ment result; and 

a2) if the ratio value is smallerthan thefirst pre- 
determined threshold, performing the mode 
conversion from the USTS mode to the 
non-USTS mode. 

4. The method as recited in claim 3 wherein said step 
c) includes the steps of: 

d) determining whether the ratio value of the 
power intensity of the pilot signal for the current 
cell to the power intensity of the pilot signal for 
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the adjacent cell is larger than a second prede- 
termined threshold; 

c2) if the ratio value is larger than a second pre- 
determined threshold, performing the mode 
conversion from the non-USTS mode to the 
USTS mode. 

5. The method as recited in claim 4 wherein said step 
c2) includes the step of: 

c2-1) adjusting a transmission time of a data 
frame based on a compressed mode. 

6. The method as recited in claim 5, wherein said step 
c2-1) includes the step of: 

C2-1-1) reducing a transmission interrupt time 
of a last slot of the data frame in order to ad- 
vance the transmission time of the data frame. 

7. The method as recited in claim 5 : wherein said step 
c2-1) includes the step of: 

c2-1 -2) increasing atransmission interrupttime 
of a last slot of the data frame in order to delay 
the transmission time of the data frame. 

8. The method as recited in claim 6 or 7, wherein a 
compressed mode frame number is set as a smaller 
value by one (1) than a mode conversion frame 
number when the mode conversion is performed for 
the data frame to which the compressed mode is to 
be applied. 

9. The method as recited in claim 6 or 7, wherein a 
compressed mode frame n umber is set as the same 
value as a mode conversion frame number when 
the mode conversion is performed for the data 
frame to which the compressed mode is to be ap- 
plied. 

10. The method as recited in claim 5, wherein the 
handover is a soft handover. 

11. The method as recited in claim 5, wherein the 
handover is a hard handover. 

12. The method as recited in claim 5 ; wherein said step 
a) further includes the steps of: 

a3) at the source RNC, establishing a physical 
channel with a source base transceiver station 
(BTS) by assigning a scrambling code for the 
non-USTS mode and an orthogonal code; and 
a4) at the source RNC, performing the mode 
conversion of the mobile station from the USTS 
mode to the non-USTS mode based on the 
physical channel. 



20 

13. The method as recited in claim 4, wherein said step 
c) further includes the steps of: 

c3) at the target RNC. assigning a scrambling 

s code for the USTS mode and a channel code, 

requesting a target BTS to perform reconfigu- 
ration of a radio link by transmitting achip offset 
measurement request indicator along with the 
assigned codes; 

'0 c4) at the target BTS, measuring and transmit- 

ting the chip offset to the target RNC : and per- 
forming the reconfiguration of the radio link 
based on a start time of the USTS mode and a 
command to perform the reconfiguration of the 

'5 radio link received from the target RNC and 

c5) at the target RNC, transmitting a physical 
channel reconfiguration message having the 
scrambling code, the channel code and the in- 
itial synchronization timing information to the 

20 mobile station, thereby performing the mobile 

station from the non-USTS mode to the USTS 
mode. 

14. The method as recited in claim 5 ; wherein said step 
25 c2-1 ) includes the steps of: 

C2-1-1) atthetarget RNC : requesting the target 
BTS to prepare the compressed mode in order 
to reduce the transmission time of the data 
30 frame: 

C2-1-2) calculating a time difference between 
the reference time of the target BTS and the 
arrival time of the data frame from the mobile 
station: 

35 c2-1 -3) transmitting a scrambling code for the 

USTS, a channel code and the time difference 
to tnc target 3TS 

C2-1-4) if preparation for the USTS mode is 
complete based on the scrambling code forthe 

40 USTS, the channel code and the time differ- 

ence, transmitting a radio link reconfiguration 
ready message to the target RNC; 
c2-1 -5) if the radio link reconfiguration is com- 
mitted, performing the mode conversion from 

45 the non-USTS mode to the USTS mode and ad- 

justing the transmission time of the data frame 
by the time difference; 

c2-1 -6) transmitting the scrambling code forthe 
USTS, the channel code, a mode conversion 
so frame number and the time difference to the 

mobile station; and 

c2-1-7) adjusting the data frame having the 
mode conversion frame number by the time dif- 
ference. 

55 

15. A method for performing a handover of a mobile sta- 
tion from a cell not supporting an uplink synchro- 
nous transmission scheme (USTS) mode to a cell 
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supporting the USTS mode, the method comprising 
the steps of: 

a) performing a handover of the mobile station; 
and 

b) performing a mode conversion of the mobile 
station from a non-USTS mode to the USTS 
mode based on a signal measurement result 
from the mobile station. 

16. The method as recited in claim 15, wherein said 
step b) includes the steps of: 

b1) determining whether the ratio value of the 
power intensity of the pilot signal for the current 
cell to the power intensity of the pilot signal for 
the adjacent cell is larger than a second prede- 
termined threshold: 

b2) if the ratio value is larger than a second pre- 
determined threshold, performing the mode 
conversion from the non-USTS mode to the 
USTS mode. 

17. The method as recited in claim 16, wherein said 
step b2) includes the step of: 

b2-1) adjusting a transmission time of a data 
frame based on a compressed mode. 

18. The method as recited in claim 17, wherein said 
step b2-1) includes the step of: 

b2-1-1) reducing a transmission interrupt time 
of a last slot of the data frame in order to ad- 
vance the transmission time of the data frame. 

19. The method as recited in claim 17, wherein said 
step c2-1 ) includes the step of: 

b2-1-2) increasing atransmission interrupttime 
of a last slot of the data frame in order to delay 
the transmission time of the data frame. 

20. The method as recited in claim 1 8 or 1 9, wherein a 
compressed mode frame number is set as a smaller 
value by one (1) than a mode conversion frame 
number when the mode conversion is performed for 
the data frame to which the compressed mode is to 
be applied. 

21 . The method as recited in claim 1 8 or 1 9, wherein a 
compressed mode frame n umber is set as the same 
value as a mode conversion frame number when 
the mode conversion is performed for the data 
frame to which the compressed mode is to be ap- 
plied. 

22. The method as recited in claim 17, wherein the 
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handover is a soft handover. 

23. The method as recited in claim 17, wherein the 
handover is a hard handover. 

5 

24. The method as recited in claim 16, wherein said 
step b) further includes the steps of: 

b3) at the target RNC, assigning a scrambling 
10 code for the USTS mode and a channel code, 

requesting a target BTS to perform reconfigu- 
ration of a radio link by transmitting achip offset 
measurement request indicator along with the 
assigned codes; 
<5 b4) at the target BTS, measuring and transmit- 

ting the chip offset to the target BTS : and per- 
forming the reconfiguration of the radio link 
based on a start time of the USTS mode and a 
command to perform the reconfiguration of the 
20 radio link received from the target RNC; and 

b5) at the target RNC, transmitting a physical 
channel reconfiguration message having the 
scrambling code, the channel code and the in- 
itial synchronization timing information to the 
25 mobile station, thereby performing the mobile 

station from the non-USTS mode to the USTS 
mode. 

25. The method as recited in claim 17, wherein said 
30 step b2-1 ) includes the steps of: 

b2-1-1) at the target RNC, requesting the target 
BTS to prepare the compressed mode in order 
to reduce the transmission time of the data 
35 frame; 

b2-1-2) calculating a time difference between 
the reference time and the arrival time of the 
data frame from the mobile station; 
b2-1 -3) transmitting a scrambling code for the 
40 USTS, a channel code and the time difference 

lo tne target 3TS 

b2-1-4) if preparation for the USTS mode is 
complete based on the scrambling code for the 
USTS, the channel code and the time differ- 
45 ence, transmitting a radio link reconfiguration 

ready message to the target RNC; 
b2-1-5) if the radio link reconfiguration is com- 
mitted, performing the mode conversion from 
the non-USTS mode to the USTS mode and ad- 
so justing the transmission time of the data frame 

by the time difference; 

b2-1 -6) transmitting the scrambling codeforthe 
USTS, the channel code, a mode conversion 
frame number and the time difference to the 
55 mobile station; and 

b2-1-7) adjusting the data frame having the 
mode conversion frame number by the time dif- 
ference. 
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26. A computer readable recording media storing in- 
structions for executing a method for performing a 
handover of a mobile station in an asynchronous 
wireless telecommunication system supporting an 
uplink synchronous transmission scheme (USTS) s 
mode, the method comprising the steps of: 

a) performing a mode conversion of the mobile 
station from the USTS mode to a non-USTS 
mode based on a first signal measurement re- *o 
suit from the mobile station; and 

b) performing a handoverfor the mobile station. 

27. The computer readable recording media method as 
recited in claim 26, wherein the method further in- '5 
eludes the step of: 

c) performing a mode conversion from the 
non-USTS mode to the USTS mode based on 

a second signal measurement result from the 20 
mobile station. 

28. A computer readable recording media storing in- 
structions for executing a method for performing a 
handoverof amobilestationfromacell notsupport- 25 
ing an uplink synchronous transmission scheme 
(USTS) mode to a cell supporting the USTS mode, 

the method comprising the steps of: 

a) performing a handover of [he mobile station; 30 
and 

b) performing a mode conversion of the mobile 
station from a non-USTS mode to the USTS 
mode based on a signal measurement result 
from the mobile station. 35 
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